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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a magnetic recording medium having a high 
coercive force and a high reproduction output by improving perpendicular orientation of 
a CoPtO type magnetic layer. 

SOLUTION: As an underlying layer of a CoPtO type magnetic layer, a layered structure 
is used in which a first underlying layer 1 containing, as a main component, Ti or at 
least one of V, Cr and Fe, and a second underlying layer 2, formed on the first 
underlying layer 1, containing as a main component at least one element selected from 
the group consisting of Ru, Re, and Os. 
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)4) MAGNETIC RECORDING MEDIUM 

)7)Abstract: 

ROBLEM TO BE SOLVED: To obtain a magnetic recording medium 
aving a high coercive force and a high reproduction output by improving 
srpendicular orientation of a CoPtO type magnetic layer. 
OLUTION: As an underlying layer of a CoPtO type magnetic layer, a 
yered structure is used in which a first underlying layer 1 containing, as 

main component, Ti or at least one of V, Cr and Fe, and a second 5 
nderlying layer 2, formed on the first underlying layer 1 , containing as a 
lain component at least one element selected from the group consisting 
F Ru, Re, and Os. \§ 



EGAL STATUS 

Date of request for examination] 
Date of sending the examiner's decision of rejection] 
<ind of final disposal of application other than the 
xaminer's decision of rejection or application converted 
3gi strati on] 

Date of final disposal for application] 
3 atent number] 
Date of registration] 

slumber of appeal against examiner s decision of 
sjection] 

Date of requesting appeal against examiners decision 
f rejection] 



Page 1 of 1 



NOTICES * 

pan Patent Office is not responsible for any 
mages caused by the use of this translation. 

This document has been translated by computer.So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
n the drawings, any words are not translated. 



.AIMS ^ ____ 

laim(s)] _ , , . 

laim 1] the 1 st ground layer which makes a principal component the titanium formed on the substrate and this 
bstrate -- this -- the ruthenium prepared on the 1st ground layer -- the 2nd ground layer which makes a principal 
mponent at least one sort of elements chosen from the group which consists of a rhenium and an osmium -- and -- 
s -- the magnetic-recording medium characterized by providing the cobalt formed on the 2nd ground layer, platinum, 
d the ferromagnetic magnetic-recording layer containing oxygen 

laim 2] The vanadium formed on the substrate and this substrate, chromium, and the 1st ground layer which makes a 
incipal component at least one sort of elements chosen from the group which consists of iron, this ~ the 2nd ground 
/er which makes a principal component at least one sort of elements chosen from the group which consists of the 
henium prepared on the 1st ground layer, a rhenium, and an osmium ~ and ~ this ~ the magnetic-recording medium 
aracterized by providing the cobalt formed on the 2nd ground layer, platinum, and the ferromagnetic magnetic- 
wording layer containing oxygen 

laim 3] The ground layer of the above 1 st is a magnetic-recording medium according to claim 1 which makes a 
incipal component a kind chosen from the group which consists of the nitride of titanium and titanium, carbide, and 

laim 4] The ground layer of the above 1st is a vertical-magnetic-recording medium according to claim 3 which 
comes substantial from the nitride of titanium or titanium. 

laim 5] the ground layer of the above 1st - a chromium composition ratio - the vertical-magnetic-recording medium 
cording to claim 1 which becomes substantial from the titanium alloy not more than 10at% 
laim 6] The ground layer of the above 1st is a magnetic-recording medium according to claim 2 which becomes 
bstantial from vanadium or chromium. 

laim 7] The magnetic-recording medium according to claim 2 by which the ground layer of the above 1 st makes iron 
jrincipal component, and is characterized by being the iron-alloy layer which contains further at least one sort in 

jminum and silicon. . . . 

laim 8] The magnetic-recording medium according to claim 7 characterized by the composition ratio ot at least one 

rt of elements being less than [ 10at% ] among the aforementioned aluminum and silicon. 

laim 9] The ground layer of the above 2nd is a magnetic-recording medium given in the claim 1 or any 1 term of 8 
lich consists of a ruthenium. 
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ETAILED DESCRIPTION 



detailed Description of the Invention] 
001] 

he technical field to which invention belongs] this invention is concerned with a vertical-magnetic-recording 
edium, and relates to the vertical-magnetic-recording medium which has a ferromagnetic magnetic-recording layer 
ntaining especially Co, Pt, and oxygen. 
002] 

Ascription of the Prior Art] Conventionally, by the magnetic-recording medium which used Co system alloy for the 
agnetic layer, although the method of dividing the magnetic interaction between magnetic particles by adding Cr and 
rrying out the segregation of the Cr to the grain boundary was used in order to raise the holding power and S/N ratio, 
ere was a trouble that a crystal magnetic anisotropy fell, by such method. 

003] On the other hand, by the magnetic-recording medium which used Co and Pt system alloy for the magnetic 
yer, though it had the outstanding feature it is featureless in other elements of having a bigger crystal magnetic 
dsotropy than the case where Co system alloy is used, there was a trouble that Pt did not carry out a segregation to a 
ain boundary. 

004] On the other hand, the method of dividing the magnetic interaction between CoPt magnetic particles was 
:vised by oxidizing a CoPt system magnetic layer and forming the grain boundary by the oxide of Co as indicated by 
cent years, for example, JP,7-235034,A, and U.S. JP,5,792,564,B, and it became possible to create the record 
edium having the big holding power which utilized the big perpendicular anisotropy, and a good S/N ratio. 
005] However, the CoCr system alloy also used as the mainstream of the magnetic layer in the present magnetic- 
cording medium within a field About the ground layer which raises the property to a late-coming CoPtO system 
agnetic layer to the optimal ground layer being investigated enough as for the orientation within a field, and 
;rpendicular orientation Although research of V ground layer etc. is done about the orientation within a field, the 
esent condition is seldom investigated about perpendicular orientation. As a ground layer from which good 
jrpendicular orientation is acquired, the material of Ti system is well known to the CoCr system alloy layer, in 
Idition the effective thing is known also to the CoPt system alloy layer including Zr, Ru, Hf, etc. However, when 
:tually used as a ground layer of the CoPtO system magnetic layer which oxidized the CoPt alloy, the perpendicular 
ientation at the time of using Ti and TiCr as a ground layer was clearly inadequate, and some ways at the time of 
ting Ru as a ground layer were the grades which can be referred to as good. Furthermore, when a Fe system alloy like 
iN which takes NaCl structure similar in crystal, the same Cr of a body center cubic as V, or a Sendust was also tried 
l the nitride of Ti, all had the strong orientation within a field and perpendicular orientation was inadequate. 
•006] Thus, in a CoPtO system magnetic layer, in order to improve the perpendicular orientation, even if it used the 
ound layer used for the magnetic layer besides the former, the expectable effect was not acquired. 
i007] 

'roblen^s) to be Solved by the Invention] this invention was made in view of the above-mentioned situation, and aims 
offering the magnetic-recording medium which has high coercive force and a high reproduction output by improving 
e perpendicular orientation of a CoPtO system magnetic layer. 
>008] 

4eans for Solving the Problem] The 1st ground layer which makes a principal component Ti by which this invention 
as formed [ 1st ] on the substrate and this substrate, this - the 2nd ground layer which makes a principal component 
least one sort of elements chosen from the group which consists of Ru, Re, and Os which were prepared on the 1 st 
round layer - and - this - the magnetic-recording medium characterized by providing Co and Pt which were formed 
i the 2nd ground layer, and the ferromagnetic magnetic-recording layer containing oxygen is offered 
1009] The 1st ground layer which makes a principal component at least one sort of elements chosen from the group 
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hich this invention becomes from V, Cr, and Fe which were formed [ 2nd ] on the substrate and this substrate, this 
e 2nd ground layer which makes a principal component at least one sort of elements chosen from the group which 
insists of Ru, Re, and Os which were prepared on the 1st ground layer ~ and - this - the magnetic-recording 
edium characterized by providing Co and Pt which were formed on the 2nd ground layer, and the ferromagnetic 
agnetic-recording layer containing oxygen 
010] 

embodiments of the Invention] The magnetic-recording medium of this invention is a magnetic-recording medium 
hich prepared the CoPtO alloy as a magnetic layer. The 1st ground layer which makes a principal component at least 
le sort of elements chosen from the group which makes Ti a principal component or consists of V, Cr, and Fe on the 
ibstrate, It has the structure which carried out the laminating of the 2nd ground layer which makes a principal 
>mponent at least one sort of elements chosen from the group which consists of Ru, Re, and Os, and the CoPrO alloy 
rromagnetism record layer. 

01 1] An example of the structure of the magnetic-recording medium applied to this invention at drawing 1 is shown. 
012] This magnetic-recording medium 10 has the structure which carried out the laminating of the 1st ground layer 
the 2nd ground layer 3, the CoPrO alloy ferromagnetism layer 4, and the protective layer 5 to order on a substrate 1 
» that it may illustrate. 

•013] The compound chosen from the group which consists of the nitride, the carbide, and the oxide of Ti or Ti, for 
sample as a non-magnetic layer containing Ti of the hexagonal system material used as 1st ground layer is raised, 
oreover, Cr composition ratio — Ti alloy not more than 10at% can also be used 

•014] For example, TiN with NaCl structure can be formed by carrying out the spatter of the TiN target in Ar 
mosphere. It is possible that the nitride of the ratio from which Ti and nitrogen do not necessarily restrict having fully 
ined together by the ratio of 1 :1, but differ partially on a substrate is formed. Furthermore, even when Ti independent 
yer is used as a ground layer, the almost same effect is acquired. The same effect is acquired even when the nitride 
id nitride of not only TiN but a different ratio are intermingled with Ti. An effect with the same said of the carbide 
id the oxide of Ti is expected further again. 

i015] Moreover, Cr addition of TiCr suitable as 1st ground layer is less than [ 10at% ], the fundamental crystal 
ructure is the same as that of Ti, and the same effect is enough acquired from Ti and Cr not dissolving in ordinary 
mperature. 

>016] moreover — as the layer which makes a principal component at least one sort of elements chosen from the group 
hich consists of V, Cr, and Fe of the body center cubic system material used as 1st ground layer - V, Cr independent 
yer, and Fe — a principal component - carrying out — the inside of aluminum and Si - the composition ratio of at 
ast one sort of elements - less than [ 10at% ] - Fe alloy, for example, a soft magnetic material like a Sendust, 
mtained is raised 

>017] A Sendust is aluminum. 5% and Si The fundamental crystal structure is the same as that of Fe from the 85 
:maining% being Fe including 10%. Although this Sendust is adding aluminum and Si into Fe alloy and serves as soft 
agnetic materials of high permeability, though an addition is changed in the range which does not change the 
tndamental crystal structure and the property as a soft magnetic material changes, it can expect the effect same as a 
edium. 

>01 8] In addition, when soft magnetic materials are used for the 1st ground layer in this way, it functions as the so- 
illed perpendicular bilayer medium, and the effect which shows the record reproducing characteristics which were 
ccellent with the interaction of a head and a soft-magnetism layer can be expected. 

K)19] At least one of the groups which consist of Ru, Re, and Os to which the property was similar as 2nd ground 
yer is used, and Ru is used preferably. 

)020] A CoPtO ferromagnetism layer with the perpendicular orientation which was excellent by forming on a 
ibstrate the 1st ground layer which consists of nonmagnetic [ specific ] or soft magnetic materials, the 2nd ground 
yer which consists of a specific non-magnetic material, and the layer which consists of a ferromagnetic material 
xording to this invention is obtained, and, thereby, the magnetic-recording medium in which high coercive force and 
high reproduction output are shown is obtained. 
)021] 

ixample] Hereafter, an example is shown and this invention is explained concretely. 

)022] As an example 1 nonmagnetic substrate, the glass substrate which fills the standard specifications of a 2.5 inch 
mgnetic disk was prepared. 

)023] Following each class was formed on this glass plate. In addition, DC magnetron sputtering performed all 
roduction of each class. 

)024] First, Ti layer with a thickness of about 40nm was formed as the 1st ground layer. 
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325] Next, Ru layer with a thickness of about 37nm was formed as the 2nd ground layer on Ti layer. 

326] On the obtained 2nd ground layer, sputtering of a CoPtCr alloy target was performed in Ar atmosphere 

ntaining 02 of a minute amount, and the CoPtCrO magnetic layer was formed. In addition, composition of a CoPtCr 

oy target was set to Co-20at%Pt-16at%Cr here. In this case, although what has comparatively high Cr concentration 

used, if Cr is less than [ 16at% ], there will almost be notchange of the structure of the essential magnetic layer 

companying addition of Cr, and the effect same also as a property of a medium will be acquired. 

027] Then, the laminating of lOnm the C was carried out as a protective layer, and the magnetic-recording medium 

is obtained. 

028] About the obtained magnetic-recording medium, the magnetic properties by the oscillating sample type 
ignetometer (VSM) were measured. The result is shown in Table 1 . 

029] Here, He** and He// are the coercive force at the time of impressing a magnetic field to a film surface 
rpendicular and film surface inboard, respectively, and a perpendicular square shape ratio shows the ratio of the 
sidual magnetization to the saturation magnetization at the time of impressing a magnetic field perpendicularly. 
030] As the example 2 1st ground layer, the magnetic-recording medium was obtained like the example 1 except 
ving formed the TiCr layer with a thickness of about 40nm instead of Ti layer. In addition, the TiCr layer used here 
is formed by carrying out the spatter of the target of Ti-10at%Cr composition in Ar atmosphere. About the obtained 
agnetic-recording medium, magnetic properties were measured like the example 1 . The result is shown in Table 1 . 
031] As the example 3 1st ground layer, the magnetic-recording medium was obtained like the example 1 except 
ving formed the TiN layer with a thickness of about 35nm instead of Ti layer. In addition, the TiN layer used here 
is formed by carrying out the spatter of the target of Ti-50at%N in Ar atmosphere. About the obtained magnetic- 
wording medium, magnetic properties were measured like the example 1 . The result is shown in Table 1 . 
032] As the example 4 1st ground layer, the magnetic-recording medium was obtained like the example 1 except 
ving formed V layers with a thickness of about 41nm instead of Ti layer. About the obtained magnetic-recording 
sdium, magnetic properties were measured like the example 1 . The result is shown in Table 1 . 

033] The magnetic-recording medium was obtained like the example 1 except having formed the Sendust layer with 
hickness of about 30nm instead of Ti layer as the example 5 1st ground layer. In addition, the Sendust layer used 
re was formed by carrying out the spatter of TAGUTTO of Fe-5at%aluminum-10at%Si composition in Ar 
mosphere. 

034] About the obtained magnetic-recording medium, magnetic properties were measured like the example 1 . The 
suit is shown in Table 1 . 

035] In addition, although the property acquired became what doubled both magnetic layers when the magnetic- 
cording medium by which the soft-magnetism layer other than a record magnetic layer is contained was measured by 
SM, since having dissociated and interpreted about an example 5 was possible, the value of only a record layer was 
own about. 

036] The magnetic-recording medium was formed like the example 1 except not forming the example of comparison 
2nd ground layer. About the obtained magnetic-recording medium, magnetic properties were measured like the 
;ample 1 . The result is shown in Table 1 . 

037] The magnetic-recording medium was obtained like the example 2 except not forming the example of 
>mparison 2 2nd ground layer. About the obtained magnetic-recording medium, magnetic properties were measured 
ce the example 1 . The result is shown in Table 1 . 

•038] The magnetic-recording medium was obtained like the example 3 except not forming the example of 
>mparison 3 2nd ground layer. About the obtained magnetic-recording medium, magnetic properties were measured 
ce the example 1 . The result is shown in Table 1 . 

i039] Magnetic properties were measured like the example 1 about the magnetic-recording medium which was able to 
)tain the magnetic-recording medium like the example 4 except not forming the example of comparison 4 2nd ground 
yer. The result is shown in Table 1 . 

K)40] The magnetic-recording medium was obtained like the example 5 except not forming the example of 
)mparison 5 2nd ground layer. About the obtained magnetic-recording medium, magnetic properties were measured 
ice the example 1 . The result is shown in Table 1 . 

1041] In addition, when the magnetic-recording medium by which the soft-magnetism layer other than a record 
lagnetic layer is contained was measured by VSM, the property acquired became what doubled both magnetic layers, 
id since it was impossible to have dissociated and interpreted about the example 5 of comparison, the value as it is 
ith which both magnetic layers were doubled was shown. 

)042] The magnetic-recording medium was obtained like the example 1 except not forming the example of 
)mparison 6 1st ground layer. About the obtained magnetic-recording medium, magnetic properties were measured 
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:e the example 1 . The result is shown in Table 1 . 
043] 
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044] In Table 1, it can be considered that perpendicular orientation is so good that Hc**/Hc//is large, a reproduction 
tput is so large that a perpendicular square shape ratio is close to 1 , and it is the outstanding vertical-magnetic- 
^ording medium. Since Hc**/Hc//was one or less and the examples 3 and 4 of comparison of the perpendicular 
uare shape ratio were also small, it turns out that it is the orientation within a field. Moreover, in the example 5 of 
mparison, since the record layer and the soft-magnetism layer are not divided magnetically, it turns out that the 
sasurement result is greatly influenced of the soft-magnetism layer, and serves as orientation within a field also from 
3 small perpendicular square shape ratio as the whole medium. Although the examples 1 and 2 of comparison were 
•t the orientation within a field, He// was as large as 2 or more kOes, and was set to the perpendicular square shape 
tio 0.6 or 0.7, and they were understood that perpendicular orientation is inadequate. Although it could not say that 
s perpendicular orientation of the example 6 of comparison was enough, the best property was shown in each 
ample of comparison. 

045] To the magnetic properties of the above examples of comparison, since Hc**/Hc//and the perpendicular square 
ape ratio of examples 1-5 were large and they were all also the square shape ratios 1 [ about ] compared with the 
ample 6 of comparison, it turns out that the property as a vertical-magnetic-recording medium is improved. When it 
ed independently, even if this was a ground layer with inadequate perpendicular orientation, when these are used as a 
ound of Ru, it shows that it is effective in improving the crystallinity of Ru. The ground layer of the laminated 
-ucture which formed Ti, TiCr, TiN or V, and the Sendust as the 1st ground layer on a substrate, and formed Ru one 
r one as the 2nd ground layer on it therefore, by using as a ground layer of a CoPtO system magnetic layer It turns out 
at the CoPtO system magnetic layer which has the outstanding perpendicular stacking tendency is obtained, and the 
rtical-magnetic-recording medium which has the magnetic properties of high coercive force and a high reproduction 
itput is obtained by this. 

046] In addition, in the above-mentioned example, although each uses the glass substrate as a nonmagnetic substrate, 
single crystal substrate to which the alloy substrate or front face of aluminum system oxidized, and the effect that it 
the same even when plating of NiP etc. is further given to the front face are expected. Moreover, although only the 
uttering method was taken up as a forming-membranes method, an effect with the same said of a vacuum deposition 
ethod can be acquired. 
047] 

Tfect of the Invention] According to this invention, it has a CoPtO system magnetic layer with the outstanding 
;rpendicular stacking tendency, and the magnetic-recording medium of high coercive force and a high reproduction 
itput can be offered. 
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